Introduction
The pineal gland is involved in animal and human reproduction through the action of its hormone, melatonin. Prolonged and quantitatively increased circulating melatonin concentrations have been observed in association with amenorrhoea (Berga et al, 1988; Laughlin et al, 1991) and decreased fertility in women (Kauppila et al, 1987) . Exogenous melatonin administration alone or in combination with a synthetic progestin caused a significant decrease in LH, oestradiol and progesterone in women, and consequently this combination was shown to be an effective oral contraceptive (Voordouw et al, 1992) . Exogenous melatonin administration at doses resulting in increased concentrations of melatonin for at least 8 h, increased LH concentrations and LH pulse amplitude during the follicular, but not the luteal, phase of the menstrual cycle (Cagnacci et al, 1995) . Studies in rats indicate that melatonin might be important in the timing of the LH surge (that is, in the afternoon of the day of pro-oestrus) (Chiba et al, 1994) , although high doses of melatonin given over the critical period can block the LH surge (Ying and Greep, 1973; Rivest et al., 1985) . These opposing effects may be explained by the age at which the observations were made; in general it appears that melatonin is inhibitory in young fertile subjects and has a stimulatory effect with increasing age.
It has been suggested that melatonin may also be involved in ageing (Reiter, 1992) . Melatonin is produced and secreted into the blood in a circadian rhythm; maximum production occurs during the dark phase of the day. The 24 h rhythm of melatonin production is very robust in young animals, but this circadian rhythm deteriorates with age. Thus, in old animals, the amount of melatonin secreted is lower than in young individuals and the administration of melatonin may be beneficial in delaying age-related degenerative conditions (Reiter, 1994) . Long-term melatonin treatment in rats can postpone the age-related decrease in survival rates, circulating sex steroids and 125I-labelled melatonin binding sites in the brain (Oaknin-Bendahan et al, 1995) .
Alterations in LH surges become apparent in middle-aged rats (Harney et al, 1996) . Lambalk et al. (1997) (1981) . LH concentrations were expressed as pg ml·1 in terms of NIADDK rat LH-RP-3. The sensitivity of the assay was 20 pg LH ml·1. The final dilution of anti-rat LH serum was 1:100 000. The intra-assay coefficient of variation for the LH assay was 6%. FSH concentrations were expressed in pg FSH-RP-3 ml-1 and the sensitivity of the assay was 12.5 ng FSH ml·1. The final dilution of anti-rat FSH serum was 1:2000. The intra-assay coefficient of variation for the FSH assay was 9.5%. Prolactin concentrations were expressed as pg rat prolactin RP-3 ml·1 and the sensitivity of the assay was 5 pg l·1. The final dilution of anti-rat prolactin-S-9 serum was 1:5000. The intra-assay coefficient of variation for the prolactin assay was 7%. All samples were run in the same assay for each hormone to avoid interassay variations. (Fig. 1) (Sarkar et al, 1974; Parnet et al, 1990) . Other studies indicated that the timing of melatonin treatment is critical to produce an inhibitory effect on the LH secretion during pro-oestrus in young cyclic rats (Cardinali, 1974; Sorrentino, 1975; Rivest et al, 1985) . Ying and Greep (1973) found that inhibition of LH secretion was observed when melatonin was administered between 14:00 h and 16:00 h on the day of pro-oestrus. Chronic melatonin administration delayed sexual maturation of female rats and pro-oestrous surges of gonadotrophins and oestradiol occurred at a reduced frequency (Rivest et al, 1985 (Bispink et al, 1990; Okatani and Sagara, 1993 (Brzezinski et al, 1987) , and specific melatonin receptors (Cohen et al, 1978) are present in hamster, rat and human ovaries. In addition, direct effects of melatonin on ovarian steroidogenesis in vitro have been reported (Macphee et al., 1975 (Vanecek et al, 1987; Weaver and Reppert, 1989) al, 1989) or stimulatory (Asch et al, 1985; Debeljuk et al, 1985) . The results of the present study indicate an inhibitory role of LHRH, since plasma prolactin concentrations decreased 30 min after LHRH injection. Several studies have indicated that melatonin regulates prolactin secretion
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